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Do ecosystems need top predators? A review of 

native predator-prey imbalances in south-east Australia 

Jeff Yugovic 

Biosis Pty Ltd, PO Box 489, Port Melbourne, Victoria 3207 

Abstract 
The role of native top predators in regulating terrestrial ecosystems in south-east Australia is briefly reviewed. 
Examples of ecological imbalance associated with overabundant native herbivores are identified. The cases of 
tree canopy loss due to excessive browsing by Koala and Common Ringtail Possum are discussed. The wide¬ 
spread loss of native top predators has left two introduced mesopredators, the Red Fox and Cat, to regulate 
both native and introduced herbivores in many areas. However, being ground-based predators, they are not 
efficient at controlling ringtail possums in dense vegetation, and without the top predator Dingo they may be 
ecologically released, increasing their impact on sensitive fauna. Management approaches to keeping a balance 
between predators and herbivores are outlined. (7he Victorian Naturalist 132 (1), 2015,4-11 ) 
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Introduction 
Many ecosystems are influenced or shaped by 
apex or top predators. Large carnivores can 
control populations of smaller mesopredators 
and herbivores, preventing them from mo¬ 
nopolising or destroying resources needed for 
overall biodiversity (see Stolzenburg 2008). 

This review explores whether top predators 
play or previously played a role in regulating 
terrestrial ecosystems in south-east Australia 
by controlling mesopredators and herbivores. 

It is suggested that exotic mesopredators have 
partly replaced the original top predators and 
mesopredators, and despite their drawbacks 
they continue the necessary ecological function 
of herbivore control. Where herbivores, native 
or introduced, are not controlled top-down by 
predators, they may be bottom-up controlled 
by starvation, and ecosystems can collapse. 

Original top predators and mesopredators of 
south-east Australia 
The original (pre-European) major top terres¬ 
trial predators of south-east Australia are listed 
in Table 1. Table 2 lists the original major ter¬ 
restrial mesopredators. 

Perhaps the ultimate predators were humans. 
Through hunting and also by imposing fire 
regimes, Aborigines greatly influenced animal 
populations (Gammage 2011). In south-east 
Australia most animals, including marsupial 
herbivores, were hunted as a source of food 
and raw materials; cloaks were made from ani¬ 

mal skins, notably those of brushtail possums. 
Aborigines may have preyed on dingoes as in 
Western Australia where the puppies were re¬ 
garded as a delicacy, although they were some¬ 
times reared by the Aborigines for hunting 
(Meagher 1974). Early Europeans were also 
major predators of marsupials. 

Long gone are the Pleistocene giant top carni¬ 
vores Thylacoleo, Megalania and Womunbi and 
many of their large prey such as Diprotodon. Af¬ 
ter the extinction of much of the megafauna and 
later arrival of the Dingo, south-east Australia 
had a simplified food web which was then fur¬ 
ther modified by the arrival of Europeans with 
their introduced predators and herbivores. 

Present day predators 
Most of the native top terrestrial predators 
and mesopredators of south-east Australia are 
extinct or their populations are mostly frag¬ 
mented and reduced. The Dingo is still the top 
ground predator in remote eastern Victoria 
and adjacent NSW. However, due to persecu¬ 
tion it is now absent from most of its former 
range. Arriving several thousand years ago, 
the Dingo may have replaced the Thylacine on 
the mainland. The Dog Canis lupus familiaris 
is widespread and feral dogs are subject to a 
government bounty. 

Two introduced mesopredators are wide¬ 
spread and abundant in south-east Australia 
and in the effective absence of native top preda- 
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Table 1. Original major top predators of south-east Australia. 

Species 
Common name Scientific name Status (Victoria, based on DSE 2013) 

Dingo (Fig. 1) 
(may be regarded as native) 

Canis lupus dingo Fragmented, data deficient 

Thylacine Thylacinus cynocephalus Extinct 

Wedge-tailed Eagle Aquila audax Widespread, secure 

Peregrine Falcon Falco peregrinus Widespread, secure 

Powerful Owl Ninox strenua Fragmented, vulnerable 

Lace Monitor Varanus varius Fragmented, endangered 

Table 2. Original major mesopredators of south-east Australia. 

Species 

Common name Scientific name Status (Victoria) 

Spot-tailed Quoll Dasyurus maculatus Fragmented, endangered 

Eastern Quoll Dasyurus viverrinus Regionally extinct (extant in Tasmania) 

Western Quoll Dasyurus geoffroii Regionally extinct (extant in WA where 
threatened) 

Tasmanian Devil Sarcophilus harrisii Restricted to Tasmania where threatened 

(could be considered 

a top predator) 

Laughing Kookaburra Dacelo novaegineae Widespread, secure 

tors are surrogate top predators in some areas: 
• Red Fox Vulpes vulpes 
• Cat Felis catus 
Neither predator is aerial or highly arboreal 
and so cannot replace local extinctions of these 
predator types, which changes the predator re¬ 
gime to being ground-based in affected areas. 

Native herbivores that may become over¬ 
abundant without predators 
Under low predator pressure, several native her¬ 
bivorous mammals may increase and become 
overabundant in areas of south-east Australia, 
that is, they cause an ecological imbalance lead¬ 
ing to loss of species diversity (Table 3). 

Case studies 
Koala 
Overabundant Koala populations impact on 
their habitat by overbrowsing preferred food 
tree species in a few coastal areas and some 
islands of Victoria including Mount Eccles, 
Framlingham Forest, the Otway Ranges (Fig. 2), Fig. 1. Dingo. Photo by Peter Menkhorst. 
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Table 3. Native herbivores associated with ecological imbalance. 

Species Original major predators Examples of ecological imbalance 

Common Ringtail Possum 
Pseudocheirus peregrinus 

Powerful Owl, Spot-tailed Quoll, 
Aborigines 

Tree canopy loss on northern 
Mornington Peninsula 

Common Brushtail Possum 
Trichosurus vulpecula 

Thylacine, Dingo, Spot-tailed Quoll, 
Lace Monitor, Aborigines 

Tree losses in River Red Gum 
woodland on fringes of Melbourne 

Eastern Grey Kangaroo 
Macropus giganteus 

Thylacine, Dingo, Aborigines Overgrazing inside predator exclos¬ 
ures and by very high unrestrained 
populations in many locations in 
Victoria, especially on urban fringes 

Western Grey Kangaroo 
Macropus fuliginosus 

Dingo, Aborigines Loss of plant diversity in Malice 
national parks and reserves 

Black Wallaby 
Wallabia bicolor 

Dingo, Aborigines Loss of plant diversity within predator 
exclosure, Royal Botanic Gardens 
Cranbourne 

Koala 
Phascolarctos cinereus 

Dingo, Aborigines Tree canopy loss in several locations 
in Victoria 

Swamp Rat 
Rattus lutreolus 

Eastern Quoll, ?Aborigines Widespread loss of orchid populations 
on Mornington Peninsula 

French Island and Snake Island (Menkhorst 
2008). Coast Manna Gum Eucalyptus viminalis 
subsp. pryoriana is particularly at risk, but Koa¬ 
las also can impact on Swamp Gum Eucalyptus 
ovata, Southern Blue Gum Eucalyptus globulus 
and River Red Gum Eucalyptus camaldulensis. 

The Koala overpopulation problem has been 
much studied (for example Martin 1985a,b; 
Menkhorst 2008; Todd et al. 2008; Wallis 2013). 
The Victorian government has moved away 
from translocation as a management technique 
and is now using in situ chemical sterilisation 

to manage overabundant populations in sev¬ 
eral locations (Menkhorst 2004, 2008). Several 
factors control Koala populations, notably 
predators, road kill, fire, disease and food sup¬ 
ply. There is evidence that predation by Abo¬ 
rigines and Dingoes kept Koala numbers very 
low prior to European settlement (Strahan and 
Martin 1982; Menkhorst 1995). 

Possums 
Common Ringtail Possum and Common 
Brushtail Possum are widespread primarily 

Fig. 2. Southern Blue-gum 
forest defoliated by Koala over¬ 
browsing, Kennett River, Otway 
Ranges. Photo by Peter 
Menkhorst. 
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folivorous mammals that feed on many 
eucalypt and other species. Tree canopy 
loss due to mammal overbrowsing was not 
described when the vegetation of Victoria 
was in its ‘original and natural’ condition 
(see Hateley 2010) and seems to have de¬ 
veloped since European arrival. As early 
as the 1870s Aborigines at Framlingham 
in western Victoria were accusing’ brush- 
tail possums of killing trees. ‘The possums 
were no longer hunted and their numbers 
had risen ... Possums also benefited when 
dingoes were culled.’ (Low 2002, p. 242). 
Possums have been involved in tree cano¬ 

py loss in many areas of suburban and rural 
Victoria (Yugovic 1999b; Low 2002). Curi¬ 
ously, Eucalyptus viminalis subsp. pryori- 
ana (rough-barked form), a common tree 
in heathy woodland in southern Victoria, is 
relished by Koalas but avoided by possums 
(pers. obs.). 

In Mount Eliza on the Mornington Pe¬ 
ninsula an overpopulation of Common 
Ringtail Possum is responsible for an on¬ 
going and unprecedented epidemic of eu¬ 
calypt tree death. All indigenous eucalypts 
are susceptible but Swamp Gum Eucalyp¬ 
tus ovata and Narrow-leaf Peppermint E. 
radiata are preferred by possums and are 
defoliated and killed first. Repeated defoli¬ 
ation is required to kill a healthy tree. With 
up to 16 ringtail possums per hectare, this 
is the highest density of ringtail possum 
recorded in natural eucalypt dominated 
vegetation in Australia. Brushtail possums 
are at low density for a peri-urban envi¬ 
ronment. This is evidenced by detailed 
observations (Carr et al. 2014) and the 
recovery of trees following installation of 
possum bands (Yugovic 2013b)(Fig. 3). 

Several factors control populations of 
ringtail possum including availability of 
shelter, density of understorey vegetation, 
predation (originally mainly by humans, 
dingoes, spot-tailed quolls, large raptors 
and large owls, and now mainly by cats, 
foxes, large raptors and large owls where 
they occur), fire, food quality and avail¬ 
ability, and heat waves. Ringtails have high 
fecundity (Kerle 2001) so populations can 
rapidly reach habitat carrying capacity. 

Vol 132(1)2015 

Fig. 3. Possum band or guard on Swamp Gum Eucalyptus 
ovata, Mount Eliza. Clear plastic band on trunk (lower cen¬ 
tre) protects tree crown trom possums while unprotected 
side limb (on right) has died. Before installation of guard 
the entire tree was largely defoliated. Recovery took 6-12 
months. 

Both possums have higher densities in 
Melbourne’s urban bushland due to increased food 
resources in adjacent residential areas (Harper et 
al 2008), which may contribute to high browsing 
pressure in Mount Eliza, but possum-induced tree 
decline occurs across the rural northern Morning- 
ton Peninsula from Mount Martha to Cranbourne 
and was locally severe in the 1990s (Yugovic 1999a) 
before it became severe in urban areas in the 2010s. 
(Fig. 4) In Mount Eliza entire canopies are now dead 
or declining, and the prognosis for the eucalypts re¬ 
maining in the landscape is extremely poor’ (Carr et 

al 2014, p. 42). 
Possum-induced tree decline is not confined to 

the Mornington Peninsula as it occurs elsewhere in 
southern Victoria, for example at Braeside and Mor- 
dialloc. 

Described locally as an ecological emergen¬ 
cy’, possum overbrowsing and occasional tree 
losses were occurring in Mount Eliza as early as 
the 1980s (pers. obs.). This continued through 
the Millennium Drought (1996-2010) and first 
became severe (with complete canopy losses) during 
the 2010-2012 La Nina event suggesting that high 
rainfall may favour possums. However there were 
many previous La Ninas before the drought (Bureau 
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Fig. 4. Distribution of possum- 
induced tree decline, northern 
Mornington Peninsula. Each 
affected site has 10 or more 
possum-affected dead or dying 
closely adjacent trees. Tree decline 
is not restricted to these sites as 
extensive areas are also affected 
between sites. 

of Meteorology, Mornington weather station) and 
none caused complete canopy loss. 

Could a predator-prey imbalance between 
domestic cats and ringtail possums help ex¬ 
plain the late onset of the decline in Mount 
Eliza? With the native predators long gone, do¬ 
mestic cats were at artificially high densities as 
they were being fed and sheltered by their own¬ 
ers and were the last remaining major predators 
until 1997 when they largely disappeared from 
the landscape due to local control policies and 
programs including a cat curfew. However, giv¬ 
en the possum overpopulation developed some 
15 years after the cat curfew was introduced, it 
seems that some factor(s) other than, or in ad¬ 
dition to, lack of cats has caused the increase. 

Biomass accumulation is a necessary condi¬ 
tion for ringtail possum overpopulation. Bio¬ 
mass builds up in a more-or-less continuous 
mid-storey or sub-canopy layer in the vegeta¬ 
tion composed of shrubs and small non-euca- 
lypt trees, which can be either indigenous or 
introduced. The possums construct their dreys 
in these dense shrubby understoreys and can 
avoid travel across the ground between food 
trees where they are vulnerable to ground pred¬ 
ators. Dense, unburnt understoreys arc preva¬ 
lent on the northern Mornington Peninsula. 

In addition to bushland remnants, street and 

garden trees in Mount Eliza with dense un¬ 
derstoreys are also severely affected by ringtail 
possum overbrowsing (Carr et al. 2014). In the 
general absence of biomass reduction, there has 
been a general increase in understorey biomass 
on road reserves and in adjacent gardens over 
time, particularly with the 2010-2012 extended 
La Nina event stimulating growth of both euca- 
lypts and understorey. 

The grassy woodlands of the northern Morn¬ 
ington Peninsula were once much more open 
than the bushland remnants and gardens of 
today as evidenced by annotations on historical 
survey plans. This was likely due to Aboriginal 
burning and macropod grazing and browsing 
(Yugovic 2013a). It follows that ringtail habitat 
carrying capacity was limited at that time which 
would have assisted in keeping woodland cano¬ 
pies healthy. The carrying capacity is higher now 
with the mostly dense unburnt and ungrazed 
understoreys — until the canopy dies. 

The Mornington Peninsula tree decline phe¬ 
nomenon appears to be a syndrome of (1) sus¬ 
ceptible eucalypts, (2) high biomass accumula¬ 
tion and (3) low predator pressure leading to (4) 
ringtail possum overpopulation. Low predator 
pressure appears to be a necessary condition — 
if there was high predator pressure there would 
be no possum overpopulation. However, this 
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assumes the original full suite of aerial, arbo¬ 
real and ground predators could control ringtail 
possums in dense vegetation, and is therefore 
speculative. The lack of early reports of possum- 
induced tree decline in Victoria and reports of 
dense understoreys in many areas at the time 
(Hateley 2010) suggest that they could. 

Two key native predators are locally extinct: 
Powerful Owls took possums from tree cano¬ 
pies while Spot-tailed Quolls took possums 
from within trees. The latter have extraordi¬ 
nary speed and agility in trees, having adapta¬ 
tions on their feet for climbing: presence of a 
first toe, and serrated pads on the palm and sole 
(Troughton 1957). Aerial and arboreal preda¬ 
tors, native or introduced, are effectively miss¬ 
ing from the current predator regime. 

Furthermore, many areas elsewhere in south¬ 
east Australia including sites supporting Swamp 
Gum currently have dense understoreys and 
native and introduced predators (Victorian 
Biodiversity Atlas, data) with ringtail possums 
and tree canopies apparently in balance. 

Certainly the best management response on 
the Mornington Peninsula now is to reopen 
understoreys as culling of possums and reintro¬ 
ducing predators are impractical. This also has 
benefits for ground layer flora diversity, which 
slowly declines under shady scrub. 
In the Melbourne region, however, large River 
Red Gums Eucalyptus camaldulensis with open 
grassy understoreys have been killed by brush- 
tail possums that den in natural hollows. Dense 
understoreys are not needed by the less arbo¬ 
real (scansorial) brushtails. 

Discussion 
It is widely accepted that introduced preda¬ 
tors threaten many native species in south-east 
Australia, particularly mammals (c.g. Dickman 
1996), but how does predator pressure dif¬ 
fer now from originally? Often a predisposing 
problem underlying local extinction is isolation 
of habitat, which is either natural or more usu¬ 
ally is caused by land clearing and disturbance. 
Would the original suite of predators cause the 
same local extinctions if they were still present? 
These and similar questions of predator ecol¬ 
ogy need further research. 
Based on extensive observations, it appears that 
in some areas the introduced predators are not, 

or are not capable of, keeping up with key na¬ 
tive and introduced herbivores (such as rabbits) 
which are overabundant and causing ecologi¬ 
cal damage. Depending on the situation, low 
predation rates are partly due to predator inef¬ 
ficiency (for example the fox and cat have low 
efficiency with ringtail possum in dense mid¬ 
storey vegetation), and partly due to control 
which may in some cases leave some areas ef¬ 
fectively without predators. 

For example, Mount Eliza has bushland re¬ 
serves where there are no threatened species 
and possums and swamp rats are the only native 
mammals apart from bats and occasional sugar 
gliders, and where cats are largely absent due to 
the local cat curfew. Foxes and cats are also ac¬ 
tively controlled. These effectively predator-free 
areas are undergoing eucalypt canopy loss caused 
by possums, and orchid colony losses caused by 
swamp rats (Yugovic 2013b). In these novel eco¬ 
systems removing all predators is questionable 
when possums are killing the canopy trees along 
with dependent species including sugar glider, 
and orchids are going locally extinct. 

Systems without top predators are likely to un¬ 
dergo trophic imbalance with adverse ecological 
cascade effects on flora and fauna (see Stolzen- 
berg 2008). Whether the predators or prey are 
native or introduced during trophic imbalance 
seems to make little difference to overall biodi¬ 
versity — overabundant herbivores, native or 
introduced, inevitably degrade ecosystems. 
Current land management is pushing systems 
towards domination by browsing and grazing 
mammals, with other influences such as preda¬ 
tion and regular fire being reduced. 

A feature of the introduced mesopredators 
is their apparently higher predation rates on 
certain native species compared to the original 
suite of predators, for example the fox appears 
to have eliminated the Tasmanian Pademelon 
on mainland Australia. This increased preda¬ 
tion may be related to particular efficiencies in 
new predator-prey relationships, but may also 
be related to ‘mesopredator release (Crooks and 
Soule 1999). Mesopredator release is thought to 
operate extensively in Australia in areas where 
the top predator Dingo is rare or absent, result¬ 
ing in higher mesopredator populations and 
predation rates (Johnson et al. 2007). 

Vol 132 (1) 2015 9 



Contributions 

Outside the 5600 km arid zone dingo fence, for 
example, dingoes appear to suppress fox popu¬ 
lations and thereby assist small to medium na¬ 
tive mammals (Letnic et ai 2009). Similarly, 
there is evidence from south-east Australia 
that dingoes suppress numbers of macropods 
and foxes and thus generate strong indirect and 
beneficial effects on the prey of foxes (Letnic et 
al. 2009). This suggests that mesopredator re¬ 
lease of the fox operates extensively in south¬ 
east Australia where dingoes are absent, to the 
detriment of small and medium mammals. 

An interesting predator manipulation experi¬ 
ment in semi-arid WA found that when dingoes 
and foxes were both removed cats increased 
and predation on small mammals increased 
further (Risbey et al. 2000), suggesting a hierar¬ 
chy of predators (dingo, fox, cat) and ecological 
release processes. As the authors acknowledge, 
this needs replication. The evidence for an in¬ 
crease in cat abundance following fox control 
is inconsistent between studies, and there is 
also limited knowledge on the impacts of feral 
cats and foxes on native predators (Robley et al. 
2004). Interactions between predators such as 
aggression, competition for prey and predation 
on juveniles need further research. 
According to proponents, ‘rewilding with apex 
predators has benefits for ecosystem stability 
and diversity (e.g. Soule and Nos 1998; Mon- 
biot 2013). The predators are either region¬ 
ally extinct or are related to extinct Pleistocene 
predators. For example Komodo dragon could 
replace Megalania in order to control feral water 
buffalo in northern Australia (Flannery 1994; 
Bowman 2012). However, many people would 
find it unacceptable to replace extinct marsu¬ 
pial predators with placental predators such as 
large cats in south-east Australia, although they 
could provide a means of controlling popula¬ 
tions of feral pigs, horses and deer. 

Flannery (1994) also proposes reintroducing 
the long extinct Tasmanian Devil to mainland 
Australia where it could play a role in checking 
foxes and cats. Devils are thought to enter fox 
dens and eat the cubs (DSEWPaC 2012), which 
may explain why attempts to introduce the fox 
to Tasmania have not been successful. Devils 
also prey on possums. There have been moves 
to reintroduce devils to Wilsons Promontory 
but no program has been formalised. 

Conclusion 

Many ecosystems in south-east Australia ap¬ 
pear to benefit from or require top predators 
in maintaining stability and complexity as do 
ecosystems elsewhere (see Stolzenburg 2008). 
Whether the introduced mesopredators have 
any net benefits is doubtful given their high toll 
on sensitive fauna but they do carry on the nec¬ 
essary function of herbivore control. 

Unlike North America and Europe where top 
predators such as wolves, lynx, cougars, jaguars 
and bears are being returned to ecosystems 
with beneficial effects, the return of the dingo 
is impractical in much of Victoria as it can prey 
on livestock and may interbreed with domestic 
dogs to produce packs of wild dogs. The dingo 
survives in remote eastern Victoria, however. 

Due to the widespread loss of native top pred¬ 
ators and mesopredators, in many areas we are 
left with two introduced mesopredators (the 
fox and cat) to control herbivores. However, 
being ground-based predators they are not ef¬ 
ficient at controlling ringtail possums in dense 
understorey vegetation. Furthermore, without 
the top predator dingo they appear to be eco¬ 
logically released, increasing their impact on 
sensitive fauna. 

Possible management approaches to main¬ 
taining a balance between predators and her¬ 
bivores in south-east Australia include the fol¬ 
lowing: 

• Land managers should be aware of the com¬ 
plexities of predator ecology and feral ani¬ 
mal control, and should anticipate and look 
for ecosystem responses including changes 
in herbivore pressure on vegetation. 

• Predator control should be undertaken 
strategically where identified significant 
fauna arc under identified predator threat, 
in combination with monitoring of canopy 
health, sensitive plant populations and oth¬ 
er ecological indicators. 

• Where necessary, large trees should be pro¬ 
tected from mammal folivores, especially in 
prominent locations. This is happening in 
Mount Eliza with the Mornington Peninsula 
Shire installing possum bands on trees on 
roadsides and in reserves, with good results. 

• Due to their potential detrimental effect 
on canopy trees, constructed nest boxes 
for brushtail and ringtail possums are 
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often not appropriate. Release of rescued 
or trapped possums into bushland should 
not be undertaken where habitats are al¬ 
ready at carrying capacity for possums. The 
protected status of these species in areas 
with possum-induced tree decline should 
be reviewed in order to protect trees and 

biodiversity. 
• Managing woodlands towards their original 

open structure through biomass reduction 
counters the impact of ringtail ptxssums by 
reducing habitat carrying capacity. 

• We should redouble our efforts to protect 
all native apex predators in order to allow 
these keystone species to perform their im¬ 
portant ecological role of controlling her¬ 
bivore pressure within natural areas. 
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A record of four regrowing tails in a Large Striped Skink 

Ctenotus robustus from Yan Yean, Victoria 

Peter Homan 

School of Vocational Health and Sciences, RMIT University, GPO Box 2476V, Melbourne, Victoria 3001 

Abstract 
A record of an adult Large Striped Skink Ctenotus robustus, from the northern outskirts of metropolitan Mel¬ 
bourne, with four regenerating tails is described. The rarity of this record is confirmed with reference to other 
field surveys and published studies. (7he Victorian Naturalist 132 (1), 2015,12-15) 

Keywords: Large Striped Skink Ctenotus robustusy caudal autotomy, bifurcation, four tails 

Introduction 
Caudal autotomy describes the process where¬ 
by many reptiles lose or drop a part of their tail 
due to predator attack or spontaneous contrac¬ 
tion of tail muscles (Bateman and Flem ing 2009; 
Wilson 2012; Cogger 2014). Once a section of 
tail has been lost, the reptile has the ability to 
regrow a replacement tail (Cogger 2014). This 
process is particularly common in members of 
the family Scincidae (Wilson and Swan 2013). 
Occasionally bifurcation occurs, producing two 
tails giving a forked tail appearance; however, 
it is extremely uncommon to find skinks with 
three or four regrowing tails (Wilson 2012). 
During a study of vertebrate fauna in February 
2014 at Yan Yean on the northern outskirts of 
Melbourne, an individual Large Striped Skink 
Ctenotus robustus with four regrowing tails was 
captured. 

Site Description 
The Growling Frog Golf Course (GFGC) is 
situated in Yan Yean (37° 33'S, 145# 04’E) on 
the Victorian Volcanic Plain, approximately 33 
km north-north-east of the Melbourne CBD. 
Surveys of vertebrate fauna and assessments of 
conservation works have been conducted at the 
property since 2007 (Homan 2011, 2012). The 
land manager, the City of Whittlesea, has car¬ 
ried out a habitat enhancement program that 
includes the use of concrete pavers as artificial 
refuges for small vertebrate fauna. Numerous 
reptile species have been recorded at the site, 
including the Large Striped Skink, a common 
lizard on Melbourne’s northern outskirts (Mu¬ 
seum Victoria 2006). Between 2007 and 2014 
Large Striped Skinks made up 43% of all lizards 
recorded at GFGC. 

Observation of Large Striped Skink with 
four regrowing tails 
During a survey of vertebrate fauna at GFGC 
in late February 2014 concrete pavers and other 
artificial habitat were lifted to record any ver¬ 
tebrate species that may be utilising them as 
refuges. When one paver (600 x 600 x 50 mm) 
was lifted an adult Large Striped Skink (Snout 
to vent length = 93 mm) with four regrowing 
tails was captured (Figs. 1-3). The original re¬ 
maining tail section measured 70 mm; the four 
regrowing tails measured 50 mm, 33 mm, 30 
mm and 10 mm. During all surveys at GFGC 
since 2007, 96 Large Striped Skinks have been 
captured. Numerous individuals had single re¬ 
growing tails; however, the specimen captured 
in February 2014 was the only individual with 
multiple tails. 

Discussion 

Several reptile studies have recorded caudal 
autotomy with occasional bifurcation occur¬ 
ring in regrowing tails. In Tasmania, Hick¬ 
man (1960) made observations on the skink 
Liopholis whitii (formerly Egernia whitii). Three 
hundred and fifty individuals were examined, 
but only one individual had a forked tail. Selig- 
mann et al (2008) studied the New Zealand 
Tuatara Sphenodon spp. and found bifurcation 
in nine of the 143 specimens involved. In the 
United States of America, Fitch (2003) studied 
over 5000 individual lizards of five species. In 
one group of 710 individuals, 45% had experi¬ 
enced caudal autotomy. Bifurcation, however, 
was not reported by the author of this study 

Long-term and intensive studies at several 
sites in Victoria have recorded many skinks 
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Fig. 1. Large Striped Skink with four regrowing tails. Photo by Peter Homan. 

that had experienced autotomy, but very few 
were found with multiple regrowing tails. At 
Quarry Hills Bushland Park, in South Morang, 
approximately 22 km north of the Melbourne 
CBD, 46 Large Striped Skinks were recorded 
between April 2006 and March 2014 (Homan 
2012). Several had experienced caudal autoto¬ 
my, but none were found with multiple regrow¬ 
ing tails. At two sites near Kinglake, approxi¬ 
mately 50 km north-east of Melbourne CBD, 
124 Coventry s Skinks Niveoscincus coventryi 
were captured between April 2011 and March 
2014 (Northern Melbourne Institute of TAFE 
unpubl.). Numerous individuals were recorded 
with single regrowing tails, but bifurcation 
was recorded in only one individual, captured 
during active searching in March 2014 (Fig. 
4). Near Mt Korong in central Victoria, ap¬ 
proximately 200 km north-north-west of the 
Melbourne CBD, 47 skinks (six species) and 17 
geckoes (two species) were recorded in March 
2009 and March 2010 (Northern Melbourne 
Institute of TAFE unpubl.). Several individuals 
had regrowing tails; however, only one lizard, 
a Bougainvilles Skink Lerista bougainvillii was 
found with a forked tail. 

In the Eumeralla section of the Great Otway 
National Park, approximately 90 km south-west 
of the Melbourne CBD, 189 skinks (six species) 
were captured between March 2004 and March 
2014 (Homan unpubl.; RMIT University un¬ 
publ.). In the Wonthaggi Heathlands Nature 
Conservation Reserve in South Gippsland, 
approximately 104 km south-east ot the Mel¬ 
bourne CBD, 191 skinks (seven species) were 
captured between February 2001 and October 
2013 (Homan 2003; RMIT University unpubl.; 
FNCV unpubl.). Caudal autotomy was record¬ 
ed during studies at these two sites; however, no 
individuals were found with multiple tails. 

Seligmann et al (2008) and Wilson (2012) 
suggested that multiple tails may be the result 
of damage or lacerations to the original tail or 
several wounds to the remaining stump follow¬ 
ing tail loss. The latter is the most likely cause 
of the multiple tails on the Large Striped Skink 
found at GFGC. The first regenerated tail, 
branching to the left on the GFGC specimen, 
contains a small portion of the original tail with 
the pale dorsolateral stripe still present (Fig. 2) 
indicating, most likely, that the original break 
was ragged. It is also possible that a second 
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Fig. 2. Dorsal view of four regrowing tails. Photo by Peter Homan. 

Fig. 3. Ventral view of four regrowing tails. Photo by Peter Homan. 
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wound occurred above the original break at 
a later time. Bifurcation had also occurred on 
one of the regrowing tails, thus producing the 
fourth tail. It is possible that this was caused by 
predator attack to the third tail. 

Several authors have suggested that lizards 
with regrowing tails may be more vulnerable 
to predator attack due to reduced speed (Dial 
and Fitzpatrick 1984; Chappie and Swain 2002; 
Chappie et al 2004). Wilson (2012) illustrated a 
Large Striped Skink with two tails and suggest¬ 
ed that this individual may not have the same 
competitive edge as individuals with single 
tails. Despite this, the four-tailed Large Striped 
Skink found at GFGC, when released, disap¬ 
peared under the concrete paver just as fast as 
the other individuals with single tails captured 
and released that day. 
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Australian Natural History Medallion 2014: Tom May 

The 2014 Australian Natural History Medallion 
has been awarded to Tom May for his contri¬ 
bution to mycological studies. Tom was nomi¬ 
nated by Fungimap Inc. 

Toms contribution to the study of natural his¬ 
tory and to fungi in particular has been long¬ 
standing, wide-ranging, and significant at all 
levels. Following on from childhood interests 
in insects and birds, he joined the Field Natu¬ 
ralists Club of Victoria (FNCV) in 1984 and 
was soon an active member of the Clubs Bot¬ 
any Group. In 1995 the Botany Group, assisted 
by Tom, carried out a fungal survey in Wattle 
Park, the first such survey in an urban park in 
Australia. As part of this work Tom was instru¬ 
mental in developing the FNCV Fungi Kit. This 
guide to information about fungi and how to 
make collections was published in May 1996. 

Over the period of his membership, Tom has 
presented talks to the Club and led fungal for¬ 
ays in most of the past 30 years. He organised 
major expeditions to survey for cryptogams, in¬ 
cluding fungi, in Wilsons Promontory National 
Park in 1996 and 1998; and led a similar expe¬ 
dition by the FNCVs Fungi Research Group 
to Mt Buffalo National Park in 1997. Tom also 
provided significant support during formation 
of the FNCV Fungal Studies Group (later Fungi 
Group), in 2004. 

Over and above these contributions to the 
Clubs fungal studies, Tom has been closely 
involved with the successful operation of the 
Club as a whole. He has provided a leadership 
role, as chair of the Botany Group for three 
years, and as a member of FNCV Council for 
eight years including two as Vice-President and 
four as President. In addition, he has served 
on a number of subcommittees, including the 
FNCV Environment Fund, as well as assisting 
with production of The Victorian Naturalist as 
contributor, reviewer, proof reader, and techni¬ 
cal advisor. 

Perhaps Toms most significant contribution 
to fungal studies coming out of his involvement 
with FNCV began in 1995 when he conceived 
the mapping scheme for Australian fungi that 
became Fungimap. In creating the scheme, 

initially as a SIG within the FNCV, he engaged 
with field naturalists and mycologists across 
Australia. Since its small beginnings in June 
1995, Fungimap has become a fully incorpo¬ 
rated national Non-Government Organisation 
with a network of recorders, largely through 
Toms enthusiasm and expertise. 

At a national level, Tom has worked as a my¬ 
cologist at Royal Botanic Gardens Melbourne 
for the past 20 years. During this period he 
produced the first checklist of Australian mac¬ 
rofungi since 1895, published as two volumes 
in the Fungi of Australia series. Lately this 
checklist has been extended to all fungi as the 
national names list for fungi for the Atlas of 
Living Australia. Tom introduced plot-based 
replicated sampling of fruit-bodies for analy¬ 
sis of the macrofungal community in Austral¬ 
ian forests. In his professional position he has 
also described novel and rare taxa of Austral¬ 
ian fungi, and carried out research on species 
delimitation and identification. Tom was the 
lead author of the recently published interac¬ 
tive guide to the genera of Australian agarics: 
FunKey: Key to Agarics. 

Tom played a leading role in organising the 
meeting in 1995 to incorporate the Australian 
Mycological Society, which led to the formation 
of the Australasian Mycological Society. He was 
a founding member of the Society and served 
as Secretary until 1999. He was a member of 
the editorial board of the Society’s journal Aus¬ 
tralasian Mycologist from 2007 until 2013, and 
has also served on the editorial boards of Aus¬ 
tralian Systematic Botany, including five years 
as chair, and Muelleria. 

Globally, Tom has an active role in interna¬ 
tional committees, such as the Nomenclature 
Committee for Fungi and the International 
Commission for the Taxonomy of Fungi. He has 
a long-standing interest in conservation, and 
was a founding member of the International 
Society for Fungal Conservation, and has been 
a long-time participant in the IUCN, Species 
Survival Commission, Mushroom, Bracket and 
Puffball Specialist Group, as well as contribut¬ 
ing to regional groups such as the Conservation 
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Subcommittee of the Australasian Mycological 
Society. 

Toms willingness to share his enormous 
knowledge of the natural world is legendary, 
and not restricted to fungi. He is a regular 
speaker to naturalist groups, a TV presenter and 
a prolific writer. His published output is large 
and includes three co-authored books on Aus¬ 
tralian fungi, nine book chapters or entries in 
encyclopaedias, and 64 refereed articles, mostly 
in professional journals. Of equal importance, 
and in keeping with his desire to disseminate 
information on fungi as widely as possible, in 
the past 25 years Tom has contributed more 

than 110 short articles and notes in newsletters 
and other non-refereed publications. 

The Medallion was presented to Tom by the 
President of the Royal Society of Victoria Dr 
Bill Birch AM on 10 November 2014. 

Gary Presland 
40 William STreet 

Box Hill, Victoria 3128 

Tom May (centre) with Sara Maroske (L), and Iona Maroske (R) at the Medallion award ceremony. Photo: SJM 
McMullan-Fisher. 
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Echidna trains in a fragmented forest environment 

My wife and I live on a property on the ba¬ 
salt plain formed by the lava flow from Mt 
Warrnambool in south-western Victoria. Our 
property consists of 20.2 ha of remnant native 
vegetation and is almost completely surround¬ 
ed by paddocks; however* it is linked to other 
areas of native vegetation (both larger and 
smaller than ours) by a network of corridors 
consisting of roadside vegetation, vegetation 
on the sides of the nearby creek, and uncleared 
road reserves. Our property is within the frag¬ 
mented forest environment at Naringal. Ac¬ 
cording to Bennett (1988; 1989), less than 10% 
of the forest that previously covered this area 
has not been cleared; none of the remaining 
forest patches are larger than 100 ha, and 90% 
are smaller than 20 ha. The canopy of our prop¬ 
erty is mainly Messmate Eucalyptus obliqua 
but with patches of Manna Gum E. viminalis 
and Swamp Gum E. ovata. The ground cover is 
mainly Austral Bracken Pteridium esculentum 
but with Variable Sword-sedge Lepidosperma 
laterale in wetter areas and grasses and herbs in 
drier, rockier areas. 

We began living on the property in 1996 and 
often have seen diggings of the Short-beaked 
Echidna Tachyglossus aculeatus. We regularly, 
but not frequently, have seen echidnas when 
walking or working in our bush and often have 
been alerted to their presence by the sound of 
their movement in dry undergrowth. It is pos¬ 
sible that we observed the same echidna from 
one time to the next, but we also have noted dif¬ 
ferences in size and colour at times suggesting 
we have seen a number of different individuals. 
For a number of years we have seen echidnas 
more frequently during summer as they have 
come to the two or three large dishes near our 
house that we try to keep filled with water, ef¬ 
fectively creating a group of small permanent 
waterholes. 

Observations 
Against this background of regular but infre¬ 
quent observations of echidnas, we made three 

unusual observations during 2013. On 22 June, 
at about 12 noon on a clear, calm day, I was 
surprised to find that an echidna had come 
up to where I was working. A short time later 
I noticed two echidnas about 5 m away. One, 
presumably male, was trying to climb onto the 
other, presumably female. I was on the southern 
edge of a small (20 m diameter) wet area sur¬ 
rounded by messmate forest but naturally clear 
of trees and mostly covered with sedges. Black¬ 
berry plants Rubus sp. had become well-estab¬ 
lished in this wet, sunlit area and 1 was working 
at digging them out. The two echidnas were 2 
or 3 m from the sedges and on the edge of an 
area of dry, 1 m high bracken; however, the area 
between us was relatively bare and unshaded so 
that I had a well-lit, unobstructed view of them. 
As I continued to watch, the echidnas moved a 
short distance (less than a metre) and the male 
began to work his feet against the female. It was 
not clear what he was trying to do. Eventually 
he was partly on top of the female but a little to 
one side and with his rear end curved beneath 
her. He was moving his rear end rhythmically, 
suggesting that copulation was occurring, and 
this behaviour continued for at least five min¬ 
utes. I attempted to move behind them, main¬ 
taining my distance, in order to see how much 
to the side the male was, but they disengaged 
and waddled off, nose to tail. 

Some years earlier, I heard a radio program in 
which Peggy Rismiller described her research 
on echidnas on Kangaroo Island. I remembered 
her descriptions of echidna ‘trains’ and assumed 
I was observing an echidna train. Rismiller 
also described the digging of trenches before 
echidnas mated but when I examined the area 
where the echidnas had been, I found they had 
not dug a trench. The two echidnas had been 
on top of three branches lying roughly parallel 
on the ground. One branch was 10 cm in diam¬ 
eter and the other two were 8 cm in diameter. 
The second branch was 10 cm away from and 
8 cm lower than the first branch, and the third 
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branch was 7 cm away from and 4 cm higher 
than the second branch. Between the first and 
second branches there was a trench 40 cm long 
and 20 cm deep measured from the top of the 
highest branch. At one end of the trench there 
was a small tunnel and at the other end there 
was soil which had been dug out. This was al¬ 
most certainly the work of a Bush Rat Rattus 
fuscipes. 

On 23 August, at about 8 pm, my wife observed 
three echidnas in a line crossing our drive. She 
noticed they were different in size and her first 
thought was that they were a family group. 
Ihen she observed the third one climbing onto 
the second one and this apparently sexual be¬ 
haviour suggested to her that the three of them 
were an echidna train. They moved out of the 
light from the headlights of her car before she 
could make any further observations. When 
we discussed this later, I pointed out that the 
second and third echidnas would be males. She 
then suggested that what she had interpreted as 
sexual behaviour may have been competitive 
behaviour between the males. 

On 3 September, I was working in the same 
area as on 22 June and I saw two echidnas 
which were obviously together. There was a 
third echidna in the same general area, but this 
echidna did not seem to be part of the train; 
however, I assumed these three echidnas were 
the ones in the train my wife observed on 23 
August. I watched the first two echidnas and 
saw them engage in the same behaviour in al¬ 
most exactly the same location as on 22 June. 
That is, one echidna, presumably a male, was on 
top of the other echidna, presumably a female, 
and was moving his rear end rhythmically. This 
behaviour continued for some time. This time 
the male was further forward on the female and 
his rear end was not curved beneath her, so I 
did not think that copulation could have oc¬ 
curred. 

Discussion 
Cronin (1991) states that echidnas mate in July 
and August, but Augee, et al (2006) state that 

mating time is generally agreed to be from June 
to early September. The date of my observation 
is consistent with the latter statement. They state 
also that the first observation of echidnas mat¬ 
ing is probably one reported by Robert Broom 
in 1895, which they quote, stating that mating 
occurred in a slight hollow at the root of a tree 
and with male and female ‘front to front’ (pp. 
80-81). They point out that this is the most 
frequently reported mating position in captive 
animals. They go on to summarise the observa¬ 
tions of mating in the wild by Rismiller and her 
colleagues who found that the female lies flat 
on her stomach, often at the base of a shrub or 
small tree, and the male digs a trench under the 
females tail, uses his hindlimb to lift her tail, 
lies on his side in the trench, and inserts his ex¬ 
tended penis into her cloaca. Augee et al. com¬ 
ment, ‘Lying in a trench may also support the 
male and help prevent him from rolling over 
onto his back.’ Augee et al. note that copulation 
is said to last for 30 to 180 minutes, after which 
the animals go their separate ways. Given that 
the behaviour I observed on 22 June lasted only 
5 minutes, and given that the animals did not go 
their separate ways after this behaviour, 1 con¬ 
sider this behaviour must have been courtship 
rather than copulation as I originally believed, 
and as I had surmised for my observations on 
3 September. 
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Sociable Common Wombats 

The Common Wombat Vombatus ursinus is 
conventionally regarded as a solitary animal. 
This report is of an observation made at 0730h 
AEST on 29 September 2014, about 1 km S 
of Marraweeney (36° 44'S, 145° 45E), on the 
Strathbogie Tableland in north-eastern Vic¬ 
toria. The weather was mild (12°C), dry and 
sunny after a very strong, gusty north wind 
overnight. The site was open woodland domi¬ 
nated by Mountain Swamp Gum Eucalyptus 
camphora, adjacent to a permanent creek flow¬ 
ing in a wide, shallow' gully. 

In a grassy creek-side patch we observed two 
adult Common Wombats, one slightly larger 
than the other, lying in contact side by side 
(Fig. 1). We watched them for a few min¬ 
utes before approaching more closely to take 
photographs. 

Wombats are abundant on the Tableland, and 
sarcoptic mange infection is common. As it 
progresses it can cause extensive skin lesions as 
well as blindness and inability to feed normally. 
Severely infected animals are usually weak and 
emaciated, and many wombats seen to be ac¬ 
tive by day are found to be blind as a result of 
mange. 

Scrutiny at the time, and examination of the 
photographs afterwards, revealed no evidence 
of mange in these animals; they were not ema¬ 
ciated and their pelt condition appeared to 

be very good. We are confident that both had 
normal vision. When we approached more 
closely, one animal and then the other ran off 
(in opposite directions). Both ran strongly and 
unhesitatingly. 

We regret that we had no opportunity to 
determine their gender. It seems improbable 
that they were a male and female, though 
September is within the mating season. No 
such peaceful, prolonged contact has been not¬ 
ed in the few observations that have been made 
of mating behaviour in wombats (Triggs 2009), 
and there is no evidence of pair-bonding. 

It is more likely that they were a mother and 
well-grown young at heel; however, if this were 
the case it is surprising that they did not flee 
together. According to Triggs (2009), weaning 
occurs at 12-15 months, though the young may 
continue to associate with its mother for several 
more months. Adult body weight is reached in 
the third year of life, which in the present case 
would suggest that the young stayed with its 
mother for well over a year after weaning. 

Reference 
Triggs B (2009) Wombats. 2 edn Australian Natural History 

Series, (CSIRO Publishing: Melbourne) 

Angus Martin and Sue Martin 
‘Aviemore, Wonganookah Track, 

Marraweeney, Victoria 3669 
Email: biotica@bigpond.com 

Fig. 1. Common Wombat duo on 
the Strathbogie Tableland. 
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Observations of ground activity in Leadbeater’s possum 

Gymnobelideus leadbeateri in subalpine snowgum woodland at 

Mount Baw Baw, Victoria 

Leadbeater’s possum Gymnobelideus leadbeateri 
is an iconic Australian species and the faunal 
emblem of Victoria. The species is declining, 
however, (Hansen et ah 2009) due primarily to 
habitat loss as a result of logging (Lindenmayer 
et al 1993). Gymnobelideus leadbeateri is listed 
as ‘Threatened’ under the Victorian Flora and 
Flora and Guarantee Act 1988 and ‘Endangered’ 
under the Commonwealth Environment and 
Biodiversity Protection Act 1999. 

Gymnobelideus leadbeateri is a nocturnal spe¬ 
cies that emerges from dens in tree hollows at 
dusk (Lindenmayer et al. 1991; Lindenmayer 
and Meggs 1996). Plant exudates (e.g. Acacia 
sap), insect exudates (e.g. psyllid honeydew) 
and arthropods are its primary food sources 
(Smith 1984). As a result G. leadbeateri is an 
arboreal species that rarely forages or moves 
along the ground (Harley 2006). Gymnobeli¬ 
deus leadbeateri typically is found in montane 
wet forest with mountain ash Eucalyptus regn- 
ans as the canopy species at elevations between 
400 and 1200 m (Lindenmayer et al. 1989), al¬ 
though a small population inhabits low-lying 
swamp gum woodland near Yellingbo (Smalcs 
1994). The species also has been recorded in 
subalpine snowgum E. pauciflora woodland at 
Lake Mountain (Jelinek et al. 1995). 

Observations 
On 11 December 2012, two individual G. lead¬ 
beateri were trapped in ground-set Elliott live 
traps in the Mount Baw Baw resort (37°50'S, 
146°16'E). Traps were baited with standard 
small mammal bait (mixture of oats, peanut 
butter, honey, vanilla essence and linseed oil). 
Trapped G. leadbeateri consumed this bait. 
A small piece of ear tissue was sampled from 
each animal (following a request from Zoos 
Victoria). Individuals were kept in cloth bags 
in a quiet location indoors during the day and 
released at dusk at their respective points of 
capture. 

An additional four individuals were trapped 
during subsequent trapping sessions (4 trap 

nights per session) in December 2012 and Jan¬ 
uary 2013, from different locations within the 
resort. Recaptures could be identified by the 
small hole left in the ear from tissue sampling. 
Individual animals could be identified due to 
differences in weight, behaviour and trap loca¬ 
tion. Some individuals were trapped up to six 
times, with a mean recapture rate of 3.2 times. 
Five adults and one juvenile were trapped. One 
female (143 g) had a pouch young. The average 
weight of five adult individuals was 118 grams, 
with the juvenile weighing 75 g. 

The six individuals trapped were from three 
locations (nearest neighbour distance of 100— 
360 m) in snow gum woodland within the 
resort. All locations were connected to neigh¬ 
bouring montane forest via tree canopies. On 
release, some individuals moved immediately 
into the snowgum canopy. However, others en¬ 
tered a hollow under a fallen log at the base of a 
snowgum. 

Trapping was conducted with approval by the 
Deakin University Animal Ethics Committee 
(G16-2012) and under permit by the Depart¬ 
ment of Environment and Primary Industries 
(permit number 10006414). 

Discussion 
These observations are unusual in that G. lead¬ 
beateri rarely has been trapped in ground-set 
traps and observed on the ground. Previous 
studies suggest that G. leadbeateri do not need 
to come to the ground because all of their re¬ 
source needs are met in the mid- or upper- 
storey of forests (Smith 1984, Lindenmayer 
and Meggs 1996, Harley 2006). Despite this, 
we repeatedly trapped individuals in ground- 
set traps, suggesting that ground visits may 
not be uncommon, at least in this habitat type. 
Furthermore, after release some individuals 
remained on the ground, moving amongst fall¬ 
en branches and leaf litter. None of these indi¬ 
viduals appeared to be suffering any ill-effects 
of trapping that might have resulted in unusual 
behaviour. The woodlands where individuals 

Vol 132 (1)2015 21 



Naturalist Notes 

were trapped had contiguous canopies per¬ 
mitting unrestricted arboreal movement of G. 
leadbeateri over large areas. Although diet has 
been studied at lower elevation, little is known 
about diet in subalpine habitats. In subalpine 
snowgum woodland where there is no flow¬ 
ering mid-storey and potentially a shortage of 
food resources in the canopies, G. leadbeateri 
may need to forage on the ground. 

Our observations also suggest that in 
snowgum woodlands, G. leadbeateri may use 
dens at ground level. After release, some in¬ 
dividuals disappeared into an opening in the 
vegetation near the base of a snowgum and 
did not reappear. This opening was under a 
fallen log and surrounded by leaf litter, rocks 
and vegetation to a height of 60 cm. It led into 
a network of tunnels, suggesting that it may be 
the entrance to a den in the base of a snowgum. 
On further inspection, none of the snowgum 
in the area had hollows except at their bases. 
These have formed where snowgum trunks 
that were burnt by a 1939 fire have rotted and 
been encompassed by regrowth. The absence of 
tree hollows in the area, coupled with the fact 
that individuals were regularly trapped on the 
ground in the same location suggests that this 
was a denning site. 

In a study at Lake Mountain, G. leadbeateri 
also were observed foraging near the ground 
at the base of snowgums (Steve Smith pers. 
comm.). In addition, some den entrances were 
found at ground level amongst rocks and tree 
roots, although the dens themselves were in¬ 
side the trunk approximately 1 m above ground 
(Steve Smith pers. comm.). This suggests that 
in subalpine environments G. leadbeateri may 
come to the ground more often than previously 
thought. 

Consequences 
This location record for G. leadbeateri is not 
unusual. Gytnnobelideus leadbeateri have been 
recorded in the nearby montane wet forest and 
also observed denning in the roof of a lodge 
within the alpine resort village (resort staff pers. 
comm.). Trapping locations were in subalpine 
snowgum woodland with a contiguous canopy 
and within 1 km of montane wet forest. This 
confirms that the species can exist and even 
breed in snowgum woodland although further 

research is needed to determine the conserva¬ 
tion importance of this habitat type to the spe¬ 
cies. Factors such as distance to and connectiv¬ 
ity with montane wet forest, and availability of 
denning locations and food resources may af¬ 
fect both occupancy and population success of 
G. leadbeateri within subalpine woodland. 

Research on the ecology of the species in sub¬ 
alpine woodland is also needed. Our observa¬ 
tions suggest that G. leadbeateri can modify 
their behaviour in response to resource avail¬ 
ability. However, use of the ground stratum 
increases their risk of predation by invasive 
animals such as foxes and cats, which occur 
throughout the area. 
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White Sallee at Powlett River 

On 24 April 2014, I visited some White Sallee 
Eucalyptus pauciflora subsp. pauciflora grow¬ 
ing close to the coast near the Powlett River, in 
South Gippsland. This locality is west-north¬ 
west of Wonthaggi, and is accessed by the 
Mouth of Powlett (MoP) Road, which joins the 
Bass Highway east of Kilcunda. This visit came 
about because, when browsing some older cop¬ 
ies of The Victorian Naturalist, I came across an 
interesting article by Pat Carolan about White 
Sallee (or lowland Snow Gum) in this area 
(Carolan 1983). As I was planning a trip along 
the Bass Highway, I decided to make a short di¬ 
version to see if I could find this rather remote 
remnant. 

Carolan reported that specimens including 
fruits were later collected from some of these 
trees by Dr Pauline Ladiges and Jann Williams 
of the University of Melbourne Botany Depart¬ 
ment. A few trees appeared to be hybrids. 

These two researchers subsequently published 
a paper on this Powlett River population, along 
with 19 other E. pauciflora populations (Wil¬ 
liams and Ladiges 1985), in which they exam¬ 
ined and compared the morphology of leaves, 
buds and fruits of adult specimens and also of 
seedling characters grown from germinated 
seed. Detailed mathematical analysis elucidat¬ 
ed the variation between the populations. This 
showed that the trees from Powlett River (and 
Cape Schanck) were the most variable in terms 
of adult characteristics. Analysis of the seedling 
characters showed that they were split between 
three groups, indicating character segregation 
and hence hybridisation in this area (possibly 
with Narrow-leaved Peppermint E. radiata). 

During my visit 1 managed to find two patch¬ 
es of the White Sallee growing together with 
dense Coast Tea-tree Leptosperrnum laeviga- 
tum, Coast Banksia Banksia integrifolia, Coast 
Wattle Acacia longifolia susbsp. sophorae, Aus¬ 
tral Bracken Pteridium esculentum, and some 
Prickly Tea-tree L continental. These patches 
were 1.2-1.3 km to the east along the MoP 

Road from the bridge over the Powlett River, 
and both occurred mainly in the 20-30 m wide 
strip between the road and the private prop¬ 
erty fence to the south (coastal) side. I did not 
venture into the private property to determine 
the full extent of both patches. The road at this 
point is about 500 m from the beach. 

In one patch there were about eight White 
Sallee trees with some up to 10 m tall and up 
to 25 cm diameter at breast height (Fig. 1); but 
most were smaller and of similar height to the 
5-6 m Coast Tea-tree and Coast Banksia. These 
trees had typical White Sallee gum-type bark 
i.e. striated grey and creamy, as well as relative¬ 
ly large (18 cm x 3 cm), shiny leathery leaves 
with longitudinal venation and tiny hooks on 
the ends. Younger twigs were slightly glaucous, 
and did not carry any buds. The fruit was fairly 
similar to that depicted in Costermans (2006) 
with slightly sunken discs. 

A short distance to the west was another 
patch where I counted six White Sallee trees, 
ranging in diameter from 15 to 40 cm. Here, a 
couple of trees had smaller, less leathery leaves 
in which the longitudinal venation was not so 
prominent; the branchlets were not glaucous 
and some had a heavy bud crop with umbels 
of up to 13 flower buds. The fruit was also dif¬ 
ferent from that of the first patch of trees, being 
more cup-shaped and with very short pedicels. 

About 200 m to the east of these sites (the end 
of the MoP Road) was the western boundary 
of the Wonthaggi Desalination Plant and Eco¬ 
logical Reserve. Some Rough-barked Manna 
Gum E. viminalis subsp. pryoriana was growing 
along this fenced boundary. No other eucalypt 
species was found in my limited search. 

In conclusion, the variation which I observed 
in the White Sallee leaves and fruits in the 
Powlett River area was clearly supported by the 
results of Williams and Ladiges (1985) as briefly 
described above. It is good to see that this White 
Sallee remnant patch—about 60 km from the 
next nearest patch (Cape Schanck)—is doing 
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well (although slightly mixed up!), 31 years after 
it was first noted by an FNCV member. 
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Fig. 1. White Sallee photographed at Powlett River 
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The Overland Track: Cradle Mountain to Lake St Clair 
by Warwick Sprawson 

Publisher: Red Dog, Fitzroy, Victoria, 2010. 188 pages, maps. ISBN 9781742035116. RRP $19.95 

This book, as it says on the cover, is a complete 
guide to walking, flora, fauna and history of 
the Overland Track. Oodles of information is 
included, not just details about the walk itself, 
but also very useful suggestions for transport 
options to get to the track start near Cradle 
Mountain, getting away from the track at Lake 
St Clair, as well as accommodation choices at 
either end of the track. 

Advice is given on just about every aspect 
of this walk, such as highlights along the way; 
options of independence or with a tour; when 
to go; taking children; recommended clothing 
and water and food to take; the huts and camp¬ 
ing facilities on the walk. There is also a sec¬ 
tion on potential hassles and dangers that could 
be encountered, which includes what to do in 
an emergency resulting from problems such 
as falls and hypothermia, and warnings about 
wildlife such as food raiders and flies, leeches 
and ants. 

Sprawson records all with a sense of humour 
and some excellent images of the amazing 
views found along the track when not shrouded 
in cloud or fog. 

Undoubtedly the best (and biggest) part of 
this book is about walking the track itself. This 
is divided into proposed route sections, sepa¬ 
rated by time, distance to the next hut and pos¬ 
sible side trips, also with distance and time and 
the difficulty of conditions to be encountered. 
With excellent maps for each days walk, one 
of which is a vertical profile, Sprawson contin¬ 
ues with a detailed analysis of track conditions, 
creeks to cross and vegetation communities 
through which the track passes. 

Not content with this amount of detail, Spraw¬ 
son has also included chapters on the flora and 
fauna of the region. The Flora section includes 
descriptions of 65 plants that grow near to the 
track, grouped into five vegetation communi¬ 
ties: alpine and subalpine plants; buttongrass 
moorland and heath; eucalypt forest; grassland; 
and rainforest. For each species there is a photo- 
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A complete guide to walking, 
flora, fauna and history 

graph, accompanied by details about size, flow¬ 
ering time, foliage, fruit and habitat/distribu¬ 
tion. 

The Fauna chapter covers mammals, snakes 
and birds. For mammals, details include 
description, size and weight, behaviour, diet, 
droppings (as these might be more obvious 
than the species itself), habitat and distribu¬ 
tion. Snakes are detailed by description, size, 
habitat and distribution, while Birds includes 
information on their calls and behaviour. 

7he Overland Track is a wonderful guidebook. 
It is invaluable if you are planning such a trek, 
inspiring if you are thinking you might like to 
have a go, or just a very interesting read for 
those not so adventurous. 

Anne Morton 
10 Rupicola Court 

Rowville, Victoria 3178 
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Collecting ladies: Ferdinand von Mueller and 
women botanical Artists 

by Penny Olsen 

Publisher: National Library of Australia, Canberra, ACT 2013. 237pages, paperback, 
colour illustrations. ISBN 9780642277534. RRP $39.99 

This is a beautiful book for so many reasons 
and well worth the recommended retail price of 
$39.99. The Contents page forces one to make 
a difficult decision—where to start. It is not a 
book that needs to be read sequentially from 
cover to cover, so one can dip into any chapter 
fancied. I began with ‘Muellers milieu: muses, 
minions and missed matrimony’, which by hap¬ 
penstance is the first chapter. 1 was curious as to 
the type of women who would catch Muellers 
attention and who would contemplate matri¬ 
mony with such an adventurous and somewhat 
difficult man. Other chapters include: art com¬ 
bined with literature; ‘nature amuses the mind’; 
compliments to your generous lady’; ‘like a 
charming spoiled child’; ‘more or less ladies’; 
‘an enumeration of all fungs’. 

The book provides a perspective of von Mu¬ 
eller different from the common one, and of 
course tells the stories of some fascinating 
women, along with a portrayal of their botanic 
art. Without intending to do so, von Mueller 
subtly aided the recognition of women as vital 
contributors to science. Their stories ‘illustrate 
the many challenges facing women of talent 
and ambition in the last half of the nineteenth 
century’ (p. 17). 

‘More or less ladies’ tells the story of Rosa 
Fiveash 1854-1938. This chapter takes its name 
from a letter written by Lady Tennyson to her 
mother: 

We have just had two Miss Fiveashes up to 
show us the most lovely collection of the Aus¬ 
tralian wildflowers which one has done ... I 
do not know anything about them but they 
are more or less ladies & well read, & kind lit¬ 
tle old maids. She would sell the whole of her 
collection for £200 which seems to me to be 

very little & I would give anything to have them’ 

(p. 164). 
The quality of Rosa’s botanical paintings also 
was publicly recognised: in 1914, a report in 

the Register about the accompanying illustra¬ 
tions to a work on orchids by Dr Richard Rog¬ 
ers stated: 

‘Rogers’ descriptions ... are no match for the 
stirring fidelity of Miss Rosa Fiveashs brush ... 
You unconsciously feel out to handle the flow¬ 
ers. Only the fragrance is missing ...’ (p. 170). 

Her accolades did not please all, but I will leave 
this to readers to find out. 

Collecting Ladies not only provides insights 
into the artistry and lives of these ladies, it 
also provides snippets of the lives of others; 
of the culture and social networking of these 
times; poetry; which paints to mix to achieve 
a green that would not brown with age; a way 
of speech that is no more; the types of plants 
used in gardens of that day (at least those of a 
certain class); the perception by some that our 
Australian native plants were beautiful and by 
others that they were ‘destitute of grace’; and 
much more. We learn that Hardenbergia ovata, 
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a climbing plant, \.. may, by a careful use of the 
knife at the right season, be kept in the form of 
a garden shrub; and it is even used for hedges’ 
(pp. 120-121). 

The book is beautifully illustrated throughout 
with some of the works of these talented ladies. 
Examples include: detail of the Native Clema¬ 
tis and Coral Pea by Louisa Anne Meredith; a 
grouping of Correa speciosa, Hibertiay Styphelia 
virgata etc. by Euphemia Henderson (a would 
be bride of Mueller); a detailed composite of 
orchids by Fanny Anne Charsley; a beautiful 
rendition of one of the Blood Wood Eucalypts 
by Anna Frances Walker, Bignonia jasminoides 
by Harriet Scott; Antheraea simplex on Eleocar- 
pus obovatus by Helena Scott; a composite of 
Passifloras by Louisa Atkinson; Hardenbergia 
ovata by Fanny De Mole; flowers of the Flame- 
Tree and Yellow and Black Twiner by Marianne 
North; Jasminum calcareum by Margaret For¬ 
rest (who gave Marianne North a ‘kangaroos 
foot’ of‘black velvet with yellow satin lining’ to 

paint); the beautiful Stinkhorns by Ellis Rowan; 
Eremophilas by Rosa Fiveash; Lobelia gracilis 
and Abutilon halophilum by Gertrude Love- 
grove; Agaricus pulchellus by Flora Martin and 
Pannus carbonarius by Maria Magdalena Wehl. 

This fascinating book is a fount of informa¬ 
tion, beautifully written and interspersed with 
intriguing quotes and photographs. The paint¬ 
ings of some of these ‘collecting ladies’ have 
made their way to Calendars for 2015, perhaps 
anticipating the Christmas season. If you need a 
gift for someone interested in history, in plants, 
in art or in literature, this book would be ideal. 
And if you are looking for a gift for someone 
who has not expressed an interest in such areas, 
this book could make them a convert. 

Maria Gibson 
School of Life and Environmental Sciences, 

Deakin University, 
221 Burwood Highway, 
Burwood, Victoria 3125 

Living Waters: Ecology of animals in swamps, rivers, lakes and dams 

by Nick Romanowski 

Publisher: CSIRO Publishing, Collingwood, Vic. 2013. x + 292 pages, paperback, 
coloured photographs. ISBN 9780643107564. RRP $39.95 

Fifty years of wetlands study has well qualified 
the author of this book to educate readers about 
how ecological patterns, processes and animal 
interactions merge into a seamless whole. He 
defines ecology, in a broad sense, to be the 
study of food, finding it and avoiding becom¬ 
ing it. What all organisms seek is food; shelter 
(protection from predators and climate); and 
a place to breed. The geographic scope of the 
book is the inland waters from Tasmania to the 
tropics, and its intention is to describe the un¬ 
derlying forces that drive ecological change and 
movement in Australian wetlands. 

Although Romanowski is best known as a writ¬ 
er on wetland plants, his primary background 
and qualifications are in zoology and he trained 
at Monash University when Ian Bayly and Bill 
Williams were revolutionising the study of the 

ecology of Australian inland waters. The writ¬ 
ing is taut and easy to read and it is pleasing to 
see that nomenclature is up-to-date: things like 
recognising that the Silver Gull now resides in 
the genus Chroicocephalus and the fact that the 
freshwater species of the Anostraca are known 
as Fairy Shrimps while their saline counter¬ 
parts are Brine Shrimps. Perhaps one criticism: 
phrases such as ‘Many species haven’t bothered 
evolving ways of protecting their flying wings’ 
are unnecessarily facetious and add nothing to 
the imperative of enhancing scientific literacy 
amongst those who need it. 

The book is divided into three sections, all 
copiously illustrated with the authors excellent 
photographs. The first six chapters are a roll-call 
of common or unusual species: crustaceans; 
insects; other invertebrates; fishes; frogs, reptiles 
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and mammals; and birds. No scientific names 
are given in the text but they are grouped in a 
separate appendix, which contains 364 different 
taxa, although some are duplicates and some 
are missing. The reader can see the breadth of 
coverage of this book, and a hint of the authors 
interests, when you see that number comprises: 
Birds (66), Crustaceans (42), Fish (103), Frogs 
(20), Fungi (1), Insects (24), Other invertebrates 
(9), Molluscs (3); Plants (62), Reptiles (26), 
Spiders (5) and Vertebrates (3). Each of these 
faunal chapters discusses the body-plan of the 
organism and how its particular features are 
suited to the aquatic life and the niches where 
it will be found. Then follows the life history of 
members of the major groups. The emphasis is 
on how they breathe, move, eat and grow, and 
their interactions with other animals. There are 
lots of statements giving rare or poorly-known 
information such as the larvae of freshwater 
mussels being parasitic on the gills of fishes. 
Information boxes discuss such things as meta¬ 
morphosis, parasites and human impacts. 

Section 2 is entitled Living with Change and 
the first three chapters describe how seasonal 
changes shape the ecology of many types of 
wetland. The first deals with ephemeral wet¬ 
lands and, for each major group of animals, 
Romanowski explains how they colonise a new 
wetland and then survive its demise by mov¬ 
ing on or by adopting some drought-tolerant 
mechanism such as encysting, aestivation or 
deep burial. The succession of species starts 
with the decay of any organic matter that has 
built up during the dry phase, breaking down 
to provide food for a bacterial bloom, and 
can finish with opportunistic species of birds 
which have the mobility to exploit ephemeral 
resources. The next chapter expands the mov¬ 
ing-on and colonising options, discussing at 
length dispersal of fish and how the apparent¬ 
ly suicidal urge to move upstream into regions 
that will dry out, although counter-intuitive, 
can be explained as a bet-hedging strategy. 
Some frogs and freshwater turtles can move 
surprising distances and the winged adults of 
aquatic insects are excellent colonisers of new 
waters. Waterbirds are the greatest travellers as 
they follow the rains, but differing flight styles 
and their implications are discussed as is the 

need to moult flight feathers where different 
modes have evolved to suit different lifestyles. 
Chapter 9, being a chronology of life forms as 
Lake Colac in western Victoria moves from a 
dry bed to deep water, is somewhat of a case- 
study of the previous chapters. For 30 years 
the author documented in words and pictures 
the drying out of the lake and its refilling after 
drought-breaking rains in 2009, with special 
emphasis on the fish and the birds. Of course, 
their invertebrate food sources also have a suc¬ 
cession story to be told. The final chapter in this 
section concludes that predators also influence 
the ecology by regulating population size and 
shaping evolutionary history. Specific instances 
of the latter are the prolific breeding of cope- 
pods and water fleas as insurance for the few, 
armour against attack epitomised in the larger 
Crustacea, and the use of specialised refuges. 
The other theme in the chapter is how preda¬ 
tors locate and capture their prey whilst avoid¬ 
ing the same fate from something higher up the 
trophic chain. Insect mouthparts get a special 

28 The Victorian Naturalist 



Book Reviews 

mention, with the larvae of dragonflies and 
carnivorous water beetles being the exemplars. 
Almost every chapter in Section 2 has a box 
discussing human impacts. 

In Section 3 there are eight chapters which, in 
essence, follow the path of water downhill from 
rainfall to mountain soaks, through streams, fast 
rivers, slow rivers, lakes and lagoons to estuar¬ 
ies, saltmarshes and mangroves, and then man¬ 
made dams. Another dimension to the journey 
is the changes that occur as salinity rises. There 
are two stories here: the first is the fluvial aspects 
of geomorphology while the other considers 
changes in temperature and dissolved gases and 
minerals, particularly salts. The energy level 
of a river depends on its speed and the amount 
of water it carries. In turn, these are determined 
by the gradient, roughness of the channel, size 
of the drainage basin, presence of vegetation 
and climate. In general, as the altitude decreas¬ 
es so does the energy of the waterway, which 
means the size of the particles it can carry also 
falls. High-energy streams have a bed of cob¬ 
bles, anything smaller having been swept away. 
In the middle reaches the sands drop out and, in 
the quietest of backwaters, given time, the silts 

will settle. Even in the most turbulent streams 
there is a laminar layer close to the bed which 
can provide a refuge for invertebrates. On this 
same journey the oxygen levels will tend to fall 
but the nutrient levels will rise, so productivity 
increases down the spectrum. In a country the 
size of Australia, with its diverse geography and 
climate, there will be an inordinate number of 
different aquatic niches, each supporting ani¬ 
mals that have evolved in those conditions. The 
reader will meet lots of examples in the third 
section of this book. 

Who should read this book? Obviously, any¬ 
one who is fascinated by the aquatic fauna, the 
way its members live their lives, and the rea¬ 
sons why they are successful. Also those who 
are generally interested in where evolution and 
ecology meet. Not to mention those who want 
to know more about Australia’s rivers, streams 
and other types of wetland. 

Ian Endersby 
56 Looker Rd 

Montmorency, Victoria 3094 
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The Victorian Naturalist welcomes the submission of 
papers presenting original and significant research. 
When preparing a paper for publication, please fol¬ 
low the journal style as closely as possible. 

Submission of a manuscript will be taken to mean 
that the material has not been published, nor is be¬ 
ing considered for publication, elsewhere, and that 
all authors agree to its submission. 

Authors may submit material in the form of Research 
Reports, Contributions, Naturalist Notes, Letters to 
the Editor and Book Reviews. All Research Reports 
and Contributions are peer reviewed by external ref- 
erees. A Research Report is a succinct and original 
scientific paper written in a form that includes an 
abstract, introduction, methods, results and discus¬ 
sion. Research Reports should be written in third 
person. A Contribution may consist of reports, com¬ 
ments, observations, survey results, bibliographies or 
other material relating to natural history. The scope 
ot a contribution is broad in order to encourage 
material on a wide range of topics and in a range of 
styles. This allows inclusion of material that makes a 
contribution to our knowledge of natural history but 
for which the traditional format of scientific papers 
is not appropriate. Naturalist Notes are generally 
short, personal accounts of observations made in the 
field by anyone with an interest in natural history. 
These notes also may include reports on excursions 
and talks, where appropriate, or comment on mat¬ 
ters relating to natural history. Letters to the Editor 
must be no longer than 500 words. Book Reviews are 
usually commissioned, but the editors also welcome 
enquiries from potential reviewers. 

Guidelines for presentation of papers 
If submitting by post, three copies of the manuscript 
should be provided, each including all tables and 
copies of figures. If submitting by email, only a single 
copy is necessary. Original artwork and photos can be 
withheld by the author until acceptance of the manu¬ 
script. Manuscripts should be typed, double spaced 
with wide margins and pages numbered. Please indi¬ 
cate the telephone number and email address if avail¬ 
able of the author who is to receive correspondence. 
Submission ol manuscripts should be accompanied 
by a covering letter. 

The title should be concise, interesting and inform¬ 
ative and not stated as a question. 

Research reports and contributions must be accom¬ 
panied by an abstract of not more than 150 words. 
The abstract should state the scope of the work, give 
the principal findings and be sufficiently complete for 
use by abstracting services. 

Keywords are included following the Abstract in 
Contributions and Research Reports. A maximum of 
five terms w'ill be used. 

References are cited chronologically in the text by 
author and date. All references in the text must be 
listed at the end of the paper in alphabetical order. 
Entries in this list must correspond to references in 
the text. 

An electronic version and one hard copy of the 
manuscript are required upon resubmission after ref¬ 
erees comments have been incorporated. Documents 
should be in Microsoft Word. The bibliographic 
software ‘EndNote’ should NOT be used. 

Abbreviations 
The following abbreviations should be used in the 
manuscript where appropriate (italicised as indicat¬ 
ed): et ai; pers. obs.; unpubl. data; pers. comm, (fol¬ 
lowed by a date); subsp’ for subspecies. 

Units 
The International System of Units (SI units) should be 
used for exact measurement of physical quantities. 

Figures and Tables 
All illustrations (including photographs) are consid¬ 
ered as figures and will be laid out to fit the width of 
a page (123 mm) or a column (59.5 mm) width. It is 
important that the legend is clearly visible at these 
sizes. Photographs should be of a sufficiently high 
quality and contrast to reproduce dearly. They may 
be colour slides or colour or black-and-white prints, 
or digital images. Line drawings, maps and graphs 
may be computer-generated or in black Indian Ink on 
stout white or tracing paper. The figure number and 
the papers title should be written on the back of each 
figure in pencil. If a hand-drawn figure is scanned it 
must be done at a minimum resolution of 300 dpi. 

Computer-generated figures should be submitted 
as high quality TIFF, encapsulated postscript (EPS) 
or high quality JPG files scanned at 300 dpi resolu¬ 
tion or more, separately on disc and not embedded 
into a MS Word document. Low-resolution JPG files 
will not be accepted. 

Tables must fit into 59.5 mm or 123 mm. If using 
a table editor, such as that in MS Word, do not use 
carriage returns within cells. Use tabs and not spaces 
when setting up columns without a table editor. 

All figures and tables should be referred to in the 
text and numbered consecutively. Their captions (Fig. 
1, Fig. 2, etc.) should be placed on a separate page at 
the end of the manuscript. Tables (Table 1, Table 2, 
etc.) should have an explanatory caption at the top. 

Please consult the editors if additional details are 
required regarding document formats and image 
specifications. 
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Permits 
Papers reporting work that required permits should 
quote the appropriate permit type and numbers. 

Sequence data 
All nucleotide sequence data and alignments should 
be submitted to an appropriate public database, such 
as Genbank or EMBL. The accession numbers for all 
sequences must be cited in the article. 

Journal style 
For further information on style, write to the editors, 
or consult the latest issue of Vie Victorian Naturalist or 
most recent edition of Style Manual for Authors, Edi¬ 
tors and Printers (John Wiley & Sons: Milton, Qld). 

Authors are advised to note the layout of headings, 
tables and illustrations as given in recent issues of 
the Journal. A full stop is followed by a single space; 
single quotation marks are used throughout. 

In all papers, first reference to a species should use 
both the common name and binomial. This journal 
uses capitalised common names for species, fol¬ 
lowed by the binomial in italics without brackets, e.g. 
Kangaroo Grass 7hcmeda triandra. However, where 
many species are mentioned, a list (an appendix at 
the end), with both common and binomial names, 
may be preferred. Lists must be in taxonomic order 
using the order in which they appear in the references 
recommended below. 

References 
References in the text should cite author and year, e.g. 
Brown (1990), (Brown 1990), (Brown 1990, 1991), 
(Brown 1995 unpubl), (Brown and Green 1990), 
(Brown and Green 1990; Blue 1990; Red 1990). lfthere 
are more than two authors for a paper use (Brown et 
al. 1990). All references mentioned in the text should 
be included, in alphabetic order, at the end of the 
text under References (see examples below). The use 
of unpublished data is accepted only if the data are 
available on request for viewing. Pers. obs. and pers. 
comm, should not be included in the list of references. 
Journal titles should be given in full. 

Leigh J, Boden R and Briggs J (1984) Extinct and 
Endangered Plants of Australia. (Macmillan: South 
Melbourne) 

Lunney D (1995) Bush Rat. In Vie Mammals of Aus¬ 
tralia, pp. 651-653. Ed R Strahan. (Australian Mu¬ 
seum/Reed New Holland: Sydney) 

Phillips A and Watson R (1991) Xanthorrhoca: con¬ 
sequences of ‘horticultural fashion’. Vie Victorian 
Naturalist 108, 130-133. 

Smith AB (1995) Flowering plants in north-eastern 
Victoria. (Unpublished PhD thesis, The University 
of Melbourne) 

Wolf L and Chippendale GM (1981) The natural 
distribution of Eucalyptus in Australia. Australian 
National Parks and Wildlife Service, Special Publi¬ 
cations No 6, Canberra. 

Other methods of referencing may be acceptable in 
manuscripts other than research reports, in which 
case the editors should be consulted. 

Manuscript corrections 
Page proofs are provided to the corresponding author 
for checking prior to publication. At this stage only 
minor alterations may be made. 

Complimentary copies 
Following publication of an article in the journal, five 
complimentary copies of that issue are sent to the 
author(s) for each paper. Authors of Naturalist Notes 
and Book Reviews will receive two complimentary 
copies of the journal. Please notify the editors before 
publication if more copies are required. Copies can be 
provided in PDF, on request. 

Taxonomic names 
Cite references used for taxonomic names. Check- 
ing species names is the responsibility of authors. 
The books we use as references for articles in The 
Victorian Naturalist are listed below. Authors should 
refer to the source used for species names in their 
manuscripts. In every case, the latest edition should 
be used. 

Mammals - Menkhorst PW and Knight F (2011) A 
Field Guide to the Mammals of Australia. 3rd edn. 
(Oxford University Press: South Melbourne) 

Reptiles and Amphibians - Cogger H (2014) Rep¬ 
tiles and Amphibians of Australia. 7th edn. (CSIRO: 
Collingwood, Victoria) 

Insects and Marine Creatures - ABRS: <http://www. 
environment.gov.au/biodiversity/abrs/online- 
resources/fauna/index.html> 

Birds - Christidis L and Boles WE (2008) Systematics 
and taxonomy of Australian birds. (CSIRO: Colling¬ 
wood, Victoria) 

Plants - Walsh NG and Stajsic V (2007) A Census of 
the Vascular Plants of Victoria. 8th edn. (Royal Bo¬ 
tanic Gardens of Victoria: Melbourne) 

Please submit manuscripts and enquiries to: 

The Editor 
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PO Box 13 
Blackburn, Victoria 3130 

Phone +61 (03) 9877 9860 
Email: vicnat@fncv.org.au 
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